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1. Image recording apparatus (10) for processing an image, the apparatus 
Including; optical sensor means (12) for recording a first digital optical image 
of at least a part of a scene (0) illuminated by an illuminant light and for 
recording a second digital optical image of at least a part of substantially the 
same scene under substantially the same llluminanr light; the light producing 
the first and second images undergoing different optical processing; and means 
(18) in communication with the optical sensor means for processing 
information relating to the first and second images, wherein the processing 
means relates one of the first and second Images to the other of the first and 
second images. 

2, Image recording apparatus (10) according to claim 1 wherein the 
processing means (18) correlates the first and second images, 

Image recording apparatus (10) according to any preceding claim wherein 
and second optical sensor means (12) are provided for recording the first 
andNsecond images respectively. 



4. 

of the 
sensor i 
within a 



re recording apparatus (10) according to claim 3 wherein at least one 
and second optical sensor means (12) Is relatively broadband optical 

being responsive to at least two distinct wavelengths of light 
>ad spectrum of wavelengths. 



5. Image\recording apparatus (10) according to claim 4 wherein the 
wavelength?? are at least 100 tun apart. 

6, Image recording apparatus (10) according to any preceding claim wherein 
the optical sensormeans (12) includes at least two types of optically sensitive 
elements, 
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ive to respectively different wavelengths of light 

7. \lmage recording apparatus according to any preceding claim wherein the 
optical censor means (12) comprises a charge coupled device (CCD) chip, the 
chip comprising an array of photoelectric detector pixels. 

8. linage recording apparatus according to claim 7 wherein the pixels have a 
broad response centering on a particular wavelength of light. 

9. Image recording apparatus according to claim 7 or claim 8 wherein the 
CCD chip is cdated with a filter (14). 

10. Image recording apparatus according to any preceding claim wherein the 
optical processing means comprises an optical filter (14). 

11. Image recording apparatus according to claim 10 wherein the filter (14) 
has characteristics such that its output is linearly related to Its input. 

12. Image recording apparatus according to claim 10 or claim 11 wherein the 
response of the filteA (14) is a smooth function with respect to wavelength and 
the filter (14) has an avenge transmlttance of more than 305$. 

13. Image recording\apparatus according to any of claims 10 to 12 wherein 
the filter (14) produces an outpur which includes relatively mora light of one 
wavelength than of another wavelengmafe compared with the input. 

14* Image recording apparatus according to claims 10 to 13 wherein the filter 
(14) is located in the imageWht path before the optical sensor means. 



IS. Image recording apparatus according to any preceding claim wherein 
first and second optical sensor means are provided by a single CCD chip (12) 
which records the first and second digital optical Images. 



\ 
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le\ Image recording apparatus according to claim 15 wherein the first and 
second sensor means may comprise respectively different parts of the chip (12). 

17. frnage recording apparatus according to claim 15 or claim 16 wherein the 
first and. second images comprise different parts of the image recorded by the 
CCD chlp\(12), in spatial terms or in terms of the frequencies of light recorded. 
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18. Imagfe recording apparatus according to any of claims 25 to 17 wherein a 
filter (14) Is provided in front of or on a pan of the CCD chip (12) such that the 
first or fiecona digital optical linage is recorded by that part of tide chip, and the 
other of the digital optical Images Is recorded by the remainder of the chip. 



19. Image recording apparatus according to any of claims 1 to 14 wherein 
the optical seusoiWeans comprises a first CCD chip (12 a) for recording the first 
digital optical image and a second CCD chip (12b) for recording the second 
digital optical ixnagti 

2a Image recording apparatus according to claim 19 wherein the chips (12a, 
12b) are located in dosp proximity to one another, in the same geometric plane. 

21. Image recording apparatus according to claim 19 or claim 20 wherein the 
two CCD chips (12a. 12b) fere responsive to respectively substantially the same 
frequencies of light, the obrical processing means comprising an optical 
beamsplitter for splitting the Image llgfitinto two parts and for directing each 
part of the light towards a respective one of the CCD chips, and an optical filter 
(14) being located in the pato^of one^p»rof the image light, before one CCD 
chip* 

22. Image recording apparatus according to any of claims 19 to 21 wherein 
the optical sensor means and the optical processing means are located within a 
housing! such as a camera body. \ 

23. Image recording apparatus according to any of claims 19 to 2 1 wherein 

v 
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ea<2i CCD chip (12a, 12b) Is provided in a separate housing, a first housing 
havmg a CCD chip (12b) provided therein and a second housing having a CCD 
chip (^2a) and en optical filter (14) provided therein. 

24. Ethage recording apparatus according to any of claims 19 to 21 wherein a 
first CCD\ehip is provided within a first digital camera and a second CCD chip 
is provided within a second digital camera, such that the different optical 
processing qf the two images results from the different camera characteristics. 

25. Image Recording apparatus according to any of claims 19 to 24 wherein 
the two chips a*e responsive to respectively different frequencies of light. 



26. Image recc 
processing means ^ 



apparatus according to any preceding claim wherein the 
I microprocessor based, having electrical memory means* 



2 7. Image recording apparatus according to any preceding claim wherein the 
processing means includes means for providing information relating to the 
spectral characteristic of the illuzninant light 

28, Image recording apparatus according to claim 27 wherein information 
relating to the spectral characteristics of the illuminant light is used to facilitate 
removal of at least some\rf any Ulumlnant colour bias present in the recorded 
image. \ ^ 

29- Image recording apparatus according to claim 2 7 or claim 2ft wherein the 
processing means includes means for facilitating the removal of at least some 
of any demoaaidng errors anp/or interreflection errors and/or shadows present 
in the recorded image. 



30. Image recording apparatus according to any of claims 27 to 29 wherein 
the processing means includes means for providing information relating to the 
physics of the scene, such as the physical characteristics of the scene. 
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31. A method for recording an Image, the method including the steps of. 

(a) recording a first digital optical image of at least a pan of a scene 
illuminated by an illuminant light and recording a second digital optical image 
of at least a pan of substantially the same scene illuminated by substantially 
the same illuminant tight; the light producing the first and second images 
undergoing different optical processing; and 

(b) processing information relating to the first and second Images; 
wherein the processing step Includes relating one of the first and second 
images to the other of the first and second images. 

32. A method for recording an image according to claim 3 1 wherein the first 
and second images are correlated. 

A method for recording an image according to any of claims 30 to 32 
wherein different optical processing results at least partly from the filtering of 
lighrbrodudng the first or second image. 

34. AWethod for recording an image according to any of claims 30 to 33 
wherein tke different optical processing is provided by the use of sensors 
responsive\o respectively different frequencies of light In recording the first 
and second images* 

3S> A method for recording an image according to any of claims 30 to 34 
wherein the first Vnd second images comprise respectively different parts of a 
global image of a e\ate* 

36. A method for recording an image according to any of claims 30 to 35 
wherein the pracessing\of the information relating to the first and second 
images provides an estimate of the spectral characteristics of the illuminant 
light. 

37. A method for calibrating image recording apparatus, the method being 
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ecording to any of claims 30 to 36. 



3 8A A method according to claim 3 7 wherein die method Includes the 
carrying out of steps (a) and (b) for each of a plurality of different known 
iUuzauiant lights and wherein step (b) includes the step of processing the 
information relating to the first and second images to provide an indication of 
the relaobnship therebetween. 

39. A method according to claim 38 wherein the Indication of the 
relationship is a transform function, which may be a transform matrix, and the 
method provides a set of reference transform functions, each transform 
function relating to a different known illuminant light- 

40. A method Wording to any of claims 30 to 36 for processing an image 
recorded using Image recording apparatus wherein the first and second Images 
relate to a scene illuminated by an unknown illuminant. 

41. A method according to claim 40 wherein the method includes the step of 
applying one or more of the reference transform functions To the first or second 
image and determining the reference transform function which best relates the 
two images. 




42 • A method according™ claim 4 1 /wherein each reference transform 
function Is applied to the first Image ^oj«$dijce a transformed first image, 
which is subsequently compared to the second image and the reference 
transform function which produces a transformed first image most closely 
resembling the second image isyselected as the best reference transform 
function. 



43. A method according to daiib 42 wherein the known illuminant light to 
which the best reference transform unction relates Is determined! to provide 
information relating to the spectral d^aracteristlcs of the light illuminating the 
scene to be recorded. 



AMENDED SHEET 



#0116-011 



09-10-2000 



17' 18 



SHI 



CTrt 



IYIUtl\IV,ntlV U 1 R, A L 
MUENCHEN 2.2.02 

L pHD PEflRSON 



•J/ 




NK. ^2 1 j S. 2) — 
> no. uz "P- GB 009901997 



E3 



e x 



\ 

44 \ a method according to claim 43 wherein at least some of the colour bias 
due\to the illuminating light is removed from the Image of the scene to be 
recorded^kdVor at least some demosalting errors and/or interreflection errors 
and/or shadows present In the recorded Image are removed. 

45. A method for recording an image with Image recording apparatus and 
processing the recorded Image of a scene ffluminated by an illuminant light, the 
method including calibration steps oft 

storing a digital response of an image recording apparatus to each of a 
plurality of colours of illuminant light E(U, in an electrical memory means; 

grouping each colour of ffluminanr FIX) into a pair with a different 
colour of iUuminanT Eft), and for each pair of illuminants and &M. 
calculating an illuminant transform function T*. the transform function being 
the function which best maps the image recording apparatus response across 
the pair of illuminants* and recording the transfer function in an electrical 
memory means. 

4$. A method, according to claim 45 wherein the number of pairs of 
iUumiaaats is the same as the number of distinct illuminants, the second 
illuminant in each pair being defined in terms of the first; 

47. A method according to claim 45 including the step of recording the 
responses of the image recording apparatus for a set of distinct illuminants 
E(X). 

\48- A method according to any of claims 45 to 4 7. the method further 
) eluding the following image recording steps: 

recording the responses of the image recording apparatus to image light 
(P ^Aom a scene to be recorded and to optically filtered image light (PJ from 
the sVene: /-> 

tenofcung which colour of illuminant E(X) is closest to the colour of the 
; light, thereby estimating the colour of the illuminating light; end 
ig at least some colour bias due to the illuminating light from the 
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ied image and/or at least some of any demosaidng erTors and/or 
»tenreflection errors. 

49A A method according to claim 48 wherein the optically filtered Image light 
is filtered using a filter which produces an output which Includes relatively 
moreWht of one wavelength than the input 

50. A method according to claim 48 or claim 49 wherein the colour of the 
iHiuaftiaWg light is derenoined by applying each transform function T** to the 
recorded response CP { ) of the apparatus to the image light and comparing the 
transformed response (? 4 ) to the response (?) of the apparatus to the filtered 
Image UghtAthe transform function which best relates the two responses being 
the function which identifies the colour of the image light and the filtered 
Image light. 

51. A method according to claim SO wherein the best transform function is 
defined as the function which minimizes the error of the operation CF ,b F 1 -P a ). 



52. Image recording apparatus substantially as herein described with 
reference to Fig. 1 of the drawings. 



aCtfLsratfst 



53. Image recording apparanis^ubstantially as herein described with 
reference to Fig. 2 of the drawings. 



54. Image recording apparatus substantially as herein described with 
reference to Fig. 3 of the drawings. 



55* A method substant 
drawings. 



; as herein described with reference to the 



56, Any novel subject matter or combinion Including navel subject matter 
disclosed herein, whether or not within the scope of or relating to the same 
invention as any of the preceding cl 



claims. 
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